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(54) Method of transmitting variable rate data in a communication network 



(57) A method of transmitting data in a communica- 
tions network and a communications network for carry- 
ing out the method are disclosed, the communications 
network having a plurality of network terminations 1 
which are connected to a head end 2 via data channels 
3 and have at least one return channel 4 to the head 



end 2. The data rate in the return channel 4 is adapted 
to the transmission quality of the return channel 4 by 
setting appropriate modulation methods in the network 
terminations. 
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Description 

[0001] This invention relates to a method of transmit- 
ting data in a communications network and to a commu- 
nications network as set forth in the preambles of the s 
independent claims. 

[0002] Servrce-on-demand provides for the bidirec- 
tional exchange of information between customers and 
the server network, so that a control channel is needed 
from the network to the customer and a return channel 10 
from the customer to the network. The return channel, 
generally in combination with a control channel, has 
several main functions, such as identification of the cus- 
tomer to the network, connection setup and release, 
interaction with the server, and feeding in of own data to is 
establish a video-telephone call, for example. 
An essential feature of the return channel is the bit rate 
available to the customer. 

[0003] From an article entitled "Zugangsnetzstruk- 
turen fur interaktive VkJeodienste (Teil 1)", published in 20 
"Der Fernmeldeingenieur, No. 8, 1994, it is known that 
different transmission techniques are used for the return 
channel, frequency-division multiplexing, time-division 
multiplexing or code-division multiplexing techniques 
are used to transmit data from the different network ter- 25 
minations in the return channel to the head end. Central 
or decentralized control is provided for the different 
transmission techniques to avoid colfisions between the 
data of different network terminations. Via a control 
channel, the data terminal is granted permission to 30 
transmit or the transmission is interrupted. The assign- 
ment of time slots in time-division multiplexing, for 
example, can be dynamically adapted to the customer's 
requirements. For this, however, return channels with 
fixed data rates are used. For the transmission of high 35 
data rates, the return channels are generally band-lim- 
ited and constitute bottlenecks. In addition, the return 
channel is affected by noise. To solve these problems, 
the number of bits per symbol of the carrier must be 
increased, which, however, increases the sensitivity to 40 
noise phenomena. To suppress the noise, the number 
of bits per symbol would have to be reduced. 
[0004] One approach to solve these problems is to 
use OFDM (orthogonal frequency division muftplexing) 
with n-QAM (n-state quadrature amplitude modulation). 45 
In this technique, the information to be transmitted is 
modulated onto a frequency comb, with each frequency 
of the comb being modulated with a relatively large 
number of bits per syrr*»l.<Lfeif^j^uteble error^rrect^ 
<injg~mechanismsr transmissic^ erors; ffl^ tibiseP\ 50 
cin^ped interferenceican thus be minimized. The solu- 
tion using OFDM requires a relatively complex modula- 
tor in the terminal, which adds to the cost of the 
terminal. 

[0005] The method according to the invention has the ss 
advantage that the data rate in the return channel can^ 

<bejad|pted to~fre~^ 

critarrnel by setting surtf^ 



Cipetwork t emtnafonCyThis makes it possfrle in a simple 
manner to establish an adaptive system in which 
The data rate can be made dependent : on the quality of^ 

cthe - return diannei. Fbi^a^very poor co nn ection, this 
means that transmission takes place at a low data rate 
in order to avoid large transmission errors. The data rate^ 

c& determined by the type of rrxxiutetjon of the carrier in 

Qhe re^rn channel. For a poor return channeh a robust 
modulation method, such as QPSK Quadrature phase- 
shift keying), will be chosen, ( While fn case of good trargfe. 

ar^SHDrvqua^ example, can be used. 

[0008] By the measures recited in the subclaims, the 
method set forth in the independent claim can be 
improved. 

[0007] Particularly advantageously, the transmission 
qualities of the return channels are determined centrally 
at the head end, which calculates therefrom a criterion 
on the basis of which a control signal sets the modula- 
tion methods in the network terminations. 
[0008] Advantageously, modulation schemes are 
used which produce different numbers of bits per sym- 
bol, thus rendering the transmission channel robust or 
less robust 

[0009] Adtagrtegeously, to evalu ate ffiF qualrty gjjheT\ 
<^ctennejrm^^g^-to-noise ratio of thesignal is evaluV, 

QatBd,^" 

[001 0] According to another advantageous aspect of 
the invention, the method can be used both in a wire- 
lines network and in a radio network. 
[001 1 ] An embodiment of the invention is illustrated in 
the accompanying drawing and will now be explained in 
more detail. 

[0012] Fig. 1 shows schematically the structure of the 
communications network, and Fig. 1 shows the 
sequence of steps of the method accordng to the inven- 
tion. 

[0013] In Rg. 1 , a head end 2 is connected to a plural- 
ity of network terminations 1a, 1b, ... via a data channel 
3. The various network terminations 1a, 1b, ... are con- 
nected to the head end via a return channel 4. Different 
return channels can be addressed by the different net- 
work terminations, which is indicated by the dashed 
connections 4a, 4b, .... 

[0014] Rg. 2 shows a flowchart of the method accord- 
ing to the invention. In step 5, the head end 2 receives 
data of the return channel 4.'At the head eat the quality 
of the return channel is determined in a measuring step 
6. ^theTquality is good or sufficient, the head end will 
continue to receive the return channel, 7, without out- 
putting further control sigrialsrtf the qualit y of the re turns 

cchannel~is~poor;.a control signal will be generated in 
step 8 which is transmitted to the attached network ter- 
mination in step 9. The network termination 1 receives 
the control signal andchanges its n^uialioTi^e^odW^ 

cres ppnseMto this signal. The data transmitted on the 
return channel are again received at the head end 2 in 
step 5, checJ^d forlqualfty, arxi^:c*x*ij£fu^ 

^essed The method is analogous if the return channel is 
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j^^^^^^rhich is determined in step 6^tf.thequa% of 
iftei^PiCtomelB vwy good, in step 8r*the?headf&icfc 
oeneratesa control siqr^iwWch^resijBs infanikiCTBasfirv 
<tnitheidala rate. For example, changeover toa16^2AMfe 
effected, whose spectrum efficiency is twice that of 5 

4g^l£^^eturn?cr®^ 
hj^,endijsjnraidelb^ 

orateaThe signal of each channel is examined iuang pre^ 
, set threshokfe . and based on the result of the examina- 
tion;:a ± criterion ts abated wh^ assigns to the return 10 
channel a "go od* , "p o of!, "mec jjog e:, Jto^jfe^dtgjitfie fc 

r^ena^gtmanagemOT 

[0015] Theisystem -adapts teetf»agtoma^^ 15 
<«^signaHfe>^^ This 
adaptation of the digital modulation has the advantage 
that a simple and low-cost solution can be installed in 
each network termination. The system responds flexibly 
to the different conditions of the transmission path and 20 
allows the user to transmit high data rates with good 
quality. 

Claims 

1 . A method of transmitting data in a communications 
network having a plurality of network terminations 
(1) which are connected to a head end (2) via data 
channels (3) and have at least one return channel 
(4) to the head end (2), 

characterized in that the data rate in the return 
channel (4) is adapted to the transmission quality of 
the return channel (4) by setting appropriate modu- 
lation methods in the network terminations (1a, 1b, 

...). 

2. A method of transmitting data in a communications 
network as claimed in claim 1 , characterized in that 
the respective transmission qualities of the return 
channels connected to the head end are evaluated, 
and that the evaluation provides a criterion accord- 
ing to which a control signal is sent to the network 
terminations (1) for adapting the modulation 
method in the network terminations (1). 

3. A method of transmitting data in a communications 
network as claimed in any one of the preceding 
claims, characterized in that modulation methods 
with different numbers of bits per symbol, such as 
n-QAM or QPSK, are used. 

4. A method of transmitting data in a communications 
network as claimed in any one of the preceding 
claims, characterized in that the evaluation is based 
on the signal-to-noise ratio of the signal on the ss 
return channel. 

5. A method of transmitting data in a communications 



network as claimed in any one of the preceding 
claims, characterized in that the type of modulation 
and/or the return channel are switched. 

6. A communications network for carrying out the 
method claimed in any one of the preceding claims, 
characterized in that the return channel is a wireline 
channel or a radio channel. 

7. A communications network as claimed in claim 6. 
characterized in that the network terminations (1a, 
1b, ...) comprise means for switching their respec- 
tive modulation units or means for switching 
between different modulation units. 
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